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TUBING CONNECTOR 

This invention relates to a tubing connector, and in 
particular to a connector for use in joining lengths of 
expandable tubing. 

W0-A-93\25800 (Shell Internationale Research), the 
5 disclosure of which is incorporated herein by reference, 
describes a method of completing an uncased section of a 
borehole in an underground oil-bearing formation. An 
expandable liner provided with overlapping longitudinal 
slots is fixed at a predetermined position in the borehole, 

10 A tapered expansion mandrel is then moved through the liner 
and expands the liner to a diameter larger than the mandrel 
maximum diameter. Ideally, the liner is expanded to such 
an extent that it contacts the bore wall. 

In certain applications it is desirable to provide a 

15 relatively long section of borehole with slotted liner. 

This requires two or more lengths of slotted liner to be 
joined together at the surface, prior to running into the 
borehole. Conventionally, the lengths of liner are welded 
together, however this is a time-consuming and potentially 

20 dangerous operation, due to the elevated temperatures 

created by the welding process. The heat created by the 
welding operation may also affect the properties of the 
metal at the liner ends. Achieving consistent weld quality 
may also be difficult, particularly when the welding 

25 operation is to be carried -out, for example, in exposed 

conditions on an offshore facility. "Further, if any 
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remainder of the tubular portions and the expandable tubing 
itself, such that the couplings may be upset from the inner 
or outer tubing surface. 

Preferably, the couplings may be disconnected, to 
allow disconnection of the tubing lengths, if desired. 

Preferably also, the cooperating or engaging parts of 
the coupling may define, for example, cooperating tongues 
and slots or pins and bores, the couplings may be threaded, 
and the couplings may define teeth or undercuts. The 
couplings will generally be provided in male and female 
form, that is one coupling is axially received within the 
other. The couplings may additionally be secured to one 
another by any suitable means or combination of means, 
including adhesive, radial screws or pins. 

The couplings of one embodiment are in male and female 
form and define corresponding threads, the outer female 
coupling including a dog which is biassed towards a 
position engaging the corresponding male coupling. 
Preferably, the dog is initially held in a retracted 
position and may be released, once the couplings are in the 
desired relative positions, to engage the male coupling. 
Conveniently, the dog is in the form of a sprung pin. 

Preferably also, the longitudinal extent of each 
coupling is restricted to parts of the tubular portions 
which are substantially undeformed following expansion of 
the tubular portions. In other embodiments the couplings 
may extend over parts of the tubular portions which are 
subject to deformation. 
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external upset may assist in anchoring expanded tubing in 
a bore by engaging the bore wall or engaging cement into 
which the connector expands. 

The thickness of material, typically metal, present at 
each upset will generally be eguivalent to twice the 
thickness of the tubing or the expandable tubular portions. 

According to a still further aspect of the present 
invention there is provided an expandable connector for 
joining the ends of two lengths of expandable tubing, the 
connector comprising first and second expandable tubular 
portions for mounting on the ends of the respective lengths 
of expandable tubing, the first portion including a 
plurality of circumf erentially spaced dogs, each dog being 
biassed towards an extended position for engaging the 
second portion, the dogs initially being held in a 
retracted position and being releasable to move to the 
extended position to engage the second portion once the 
portions have been brought together. 

According to another aspect of the present invention 
there is provided a connector comprising first and second 
threaded parts, the first part including a dog biassed 
towards the second part, wherein once the parts have been 
threaded together the dog engages the second part to 
restrict relative rotation of the parts. 

Preferably, the dog is initially held in a retracted 
position, to permit relative rotation of the parts, and is 
releasable to engage the second part at an appropriate 
point. Conveniently, the dog is in the form of a sprung 



WO 97/21901 

PCT/GB96/03026 

- » released tnm the exCerior "»« Part 

— u. w^ ingacllP en9a9in ; t e P :r r tor 

- - the outer surfa=e c( ^ first ; r ;- « -ch 
These and other aspects of ' 
now be described _ fcy ^ ^ ~* invention win 

ac=o» Panying drawtngsi ^ which: ' "^ence to the 

en moaned using a tubinr, 
accordance with a w 9 C ° nnector -in 

h 9 P refe "ed embodiment of th 
invention; the Present 

"*»e a i. . secUonal v . ew ^ ■ 
1; 6 tub ^ng of Figure 

Fl9U " S 3 th " u * • are enlarged ^ . . 
^rts of tubing oonnect eCtlo "a! Views of 

embedments of the Dr accordance „ itn varlous 

the present invention; 
..."««- 10 and ,i are enl o ^ 

<* "9Ure . of the dra „ lngs; 

r ln accordance with *n«v-K 
Present invention. * ° f <*« 

Reference is first „ ade 

drawings. which ,,, 9 S 1 and 2 of the 

wmch illustrate two lenath 

longitudinally slotted tubing 10 „ „ ' 

-ther using a connector . n ^ ^ **~ 

-erred e m hodi me „t o f the present J^Z ^ " 
lengths i 0/ n arjs Mention. The tubing 

slots M 0 y ~ "** — g lon gl tudi„a , 

M e of the si 0ts have shown ^ 



WO 97/21901 



PCT/GB96/03026 



7 

drawing clarity), to allow the tubing to be expanded as 
described in WO-A-93\25800 (Shell Internationale Research). 
The connector 12 comprises two expandable tubular portions 
16, 17 which are slotted in a similar fashion to the 
lengths of tubing 10, 11. The tubular portions 16, 17 are 
welded to the ends of the respective tubing lengths 10, 11 
and the slots then cut such that the tubular portions 16, 
17 will expand in concert with the tubing lengths 10, 11. 
Further tubular portions 16a, 17a are also shown mounted to 
the free ends of the tubing lengths 10, 11. 

Each tubing length 10, 11 carries a number of handling 
shoulders 18, and corresponding shoulders 19 are provided 
on the tubular portions 16, 17. The shoulders 18, 19 are 
useful when handling and transporting the various parts, 
and may also be used when connecting the tubular portions 
16, 17, as will be described. 

Each tubular portion 16, 17 includes a plurality of 
circumferentially spaced couplings 20, 21 at the portion 
free end, for engaging a corresponding coupling on the 
other tubular portion 17, 16; the couplings 20, 21 are 
located at the "nodes" 22 between the ends of the slots 14 
in the tubular portions 16, 17, the metal at the nodes 22 
remaining substantially undeformed when the tubular 
portions 16, 17 are expanded. 

Reference is now made to Figure 3 of the drawings, 
which illustrates a pair of couplings 20, 21 in greater 
detail. It will noted that the coupling 20 defines a 
female portion 24 defining an internal screw thread and the 
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and held together by two screws 90, 9i. 

Reference is now made to Figure 9 of the drawings, 
illustrating couplings 130, 131 in accordance with another 
embodiment of the invention. In this example the couplings 
130, 131 define hook or ratchet threads 132, 13 3 and 
undercut end surfaces 134, 135. Additionally, the coupling 
130 includes a sprung latch pin 136, further details of 
which may be seen in Figures 10 and 11 of the drawings. 
The pin 136 is biassed radially inwardly by a solid spring 
140 acting between a ledge 142 defined on the pin 136 and 
a threaded retainer in the form of a grub screw 144 which 
is fixed in the outer end of the bore 146 which 
accommodates the pin 136. The pin 136 is thus biassed 
radially inwardly, but is initially retained in a retracted 
position (Figure 10) by a spring clip i 48 which engages an 
annular groove 150 in the outer end of the pin 13 6. The 
clip 148 is removed once the couplings 130, 131 have been 
made up, the head of the pin 136 then extending into a 
corresponding recess 152 in the end of the coupling 13 1, to 
prevent relative rotation of the couplings 13 o, 13 i. 

Figures 12 and 13 illustrate couplings 160, 161 in 
which the couplings define threads 162, 163 and have 
tongued ends 164, 165 to engage corresponding grooves in 
the other coupling to prevent separation of the couplings 
160, 161 on expansion of the connector. Like the 
embodiment illustrated in Figures 9, 10 and n, the 
coupling 160 includes a spring latch pin or pin-lock 166, 
however, in this embodiment the pin 168 has a removable 
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CLAIMS: 



1. A tubing connector for joining the ends of two lengths 
of expandable tubing, the connector comprising two 
expandable tubular portions for mounting on the ends of the 
lengths of expandable tubing, each portion including a 
plurality of circumf erentially spaced couplings for 
engaging corresponding couplings on the other portion, the 
engaging parts of the couplings being located on parts of 
the tubular portions which are substantially undeformed 
following expansion of the tubular portions. 

2. The connector of claim 1, wherein the tubular portions 
include overlapping longitudinal slots defining nodes 
between the ends of axially aligned slots, the couplings 
being located on the nodes. 

3. The connector of claim 1 or 2, wherein the thickness 
of material at the connected couplings is greater than that 
of the remainder of the tubular portions, such that the 
couplings are upset from the tubing surface. 

4. The connector of claim 1, 2 or 3, wherein engaged 
couplings are disconnectable, to allow disconnection of 
joined tubing lengths. 
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13. The connector of any of the preceding claims, wherein 
the couplings are in male and female form and define 
corresponding threads, the outer female coupling including 
a dog which is biassed towards a position engaging the 
corresponding male coupling. 

14. The connector of claim 13, wherein the dog is 
initially held in a retracted position and is releasable, 
once the couplings are in the desired relative positions, 
to engage the male coupling. 

15. The connector of claim 13 or 14, wherein the dog is in 
the form of a sprung pin. 

16. The connector of any of the preceding claims, wherein 
the tubular portions include radially extending handling 
shoulders. 

17. The connector of any of the preceding claims, in 
combination with lengths of expandable tubing. 

18. An expandable connector for joining the ends of two 
lengths of expandable tubing, the connector comprising 
first and second expandable tubular portions for mounting 
on the ends of the respective lengths of expandable tubing, 
the first portion including a plurality of 
circumferentially spaced dogs, each dog being biassed 
towards an -extended position for engaging the second 
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coupling part for joining with a coupling part of another 
tubular portion, a first coupling part being of larger 
diameter to receive a second coupling part, whereby the 
expanded connector defines an upset where said first and 
second coupling parts overlap. 



WO 97/21901 



PCT/GB96/03026 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 97/21901 



PCT/GB96/03026 



3/5 




SUBSTITUTE SHEET (RULE 26) 



WO 97/21901 



PCT/GB96/03026 



4/5 




SUBSTITUTE SHEET (RULE 26) 



WO 97/21901 



PCT/GB96/03026 




SUBSTITUTE SHEET (RULE 26) 



